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&RPSHWLWLYHQHVV RI WKH VFKRROV LV ODUJHO\ UHIOHFWHG LQ WKH TXDQWLW\ DQG TXDOLW\ RI VWXGHQWV TXDOLW\ RI
WHDFKLQJ DQG UHVHDUFK LQ VFLHQWLILF UHVHDUFK DV ZHOO DV VFKRROV
 VRFLDO LPSDFWV RQ WKH VRFLRHFRQRPLF






2QOLQH HGXFDWLRQ UHVRXUFHV DUHRI JUHDW YDULHW\+RZHYHU D ODUJHQXPEHURI RQOLQH HGXFDWLRQ UHVRXUFHV







)URP WKH LQWHJUDWLRQ RI WHDFKLQJ UHVRXUFHV LQ WKH HOHDUQLQJ HQYLURQPHQW WHDFKLQJ UHVRXUFHV KDYH KDG
JUHDW EDUULHUV LQ WKH UHVSHFWV RI FRQVWUXFWLRQ XVH DQGPDQDJHPHQW ZKLFK KLQGHU WHDFKLQJ UHVRXUFHV WR EH
LQWHJUDWHGDGHTXDWHO\UHDVRQDEO\DQGHIIHFWLYHO\
,QWKHFRQVWUXFWLRQRIWHDFKLQJUHVRXUFHV
7KH LQWHJUDWLRQRI WHDFKLQJ UHVRXUFHVKDVKLJKHU UHTXLUHPHQWVRQ WKHPHDQVDQGPHWKRGV HVSHFLDOO\ WKH
LQWHJUDWLRQ RI PXOWLPHGLD UHVRXUFHV 3URIHVVLRQDO PDWHULDO DFTXLVLWLRQ DQG KLJKHU FRPSXWHU SURFHVVLQJ
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WHFKQLTXHVDUHHVVHQWLDO%XWWKHSHUVRQVZKRXVHHOHDUQLQJSODWIRUPIRUWHDFKLQJDUHWKHIURQWOLQHIXOOWLPH
WHDFKHUV7KH\ KDYH IRXQGRUPDGH VRPHRI WKHLU RZQ WHDFKLQJ UHVRXUFHV WREHXSORDGHG WR WKH HOHDUQLQJ
PDQDJHPHQW SODWIRUP ,QGHSHQGHQW RSHUDWLRQV EHWZHHQ LQGLYLGXDO RU VHYHUDO SURIHVVLRQDO WHDFKHUV KDYH
DOUHDG\UHVWULFWHG WKHTXDOLW\DQG OHYHORI UHVRXUFHV LQWHJUDWLRQZKLFKKDV OHG WR ORZOHYHOGXSOLFDWLRQ ORZ
HIILFLHQF\DQGSRRUV\VWHPDWLFQHVVRIWKHUHVRXUFHVLQWHJUDWLRQ2QRQHKDQGWKHHYHULPSURYLQJHOHDUQLQJ
SODWIRUP KDV KDG PRUH SRZHUIXO IXQFWLRQDOLW\ DQG EHWWHU FRPSDWLELOLW\ $QG DOO IRUPDWV FDQ DOPRVW EH
XSORDGHG WR WKHSODWIRUP7KHQ LI WKH VFKRRO GRHV QRW KDYH DXQLILHG FRQVWUXFWLRQRI WKH FODVVLILFDWLRQ DQG
VWDQGDUGV LWZLOO OHDGHDFK WHDFKHU WRFODVVLI\GHILQHDQGXSORDG WHDFKLQJUHVRXUFHVDFFRUGLQJ WR WKHLURZQ
XQGHUVWDQGLQJ DQG KDELWV 7KHQ WKH UHVRXUFHV RI GLIIHUHQW WHDFKHUV DQG HYHQ WKH VDPH WHDFKHU LQ GLIIHUHQW




RI UHVRXUFHV 0DQ\ WLPHV ZH KDYHQ
W SURYLGHG JXLGDQFH RQ UHWULHYDO PHWKRGV DQG UHVRXUFH XWLOL]DWLRQ
VWUDWHJLHV IRU WHDFKHUVDQGVWXGHQWVDVZHOO7HDFKHUVKDYHEHHQDVVXPHG WREH WKH LQLWLDWLYHV WKDW FDQKDYH






HOHDUQLQJ HQYLURQPHQW ,W FDQ EH D GLUHFW UHIOHFWLRQ RI WKH VXFFHVV RU IDLOXUH RI WKH QHWZRUN UHVRXUFHV
(GXFDWLRQDO UHVRXUFHV SURYLGHG RQ WKH SODWIRUP VKRXOG QRW EH D SDWFKZRUN RI VLPSOH VWDWLF PDWHULDO WKH
DSSOLFDWLRQVKRXOGFRQWDLQ WKH LQWHUDFWLRQGHVLJQ/DFNRI LQWHUDFWLYHPXOWLPHGLDFRQWHQWFDQQRWFKDQJH WKH
REVROHWH IRUP RI WHDFKLQJ RI LQFXOFDWLQJ DQG SUHDFKLQJ 6LPSOH VHFRQGDU\ SURFHVVLQJ RI XSORDGLQJ





PDLQWHQDQFH DQG PDQDJHPHQW $OWKRXJK WKH\ KDYH KLJK DQG ULFK FRPSXWHU WHFKQRORJ\ DQG QHWZRUN
WHFKQRORJ\ IRXQGDWLRQ DQGKDYH D VWURQJ FRPSHWLWLYH DGYDQWDJH IRU WKH V\VWHPDWL]DWLRQ RI WKH UHVRXUFHVRI
GLJLWDO VWUHDPLQJ DQG GDWD WKH\ DUH ODFN RI NQRZOHGJH IRU WKH XVH DQG VWDWXV RI UHVRXUFHV LQ WKH WHDFKLQJ
SURFHVV7KHLVVXHVDQGVXJJHVWLRQVUDLVHGE\WKHWHDFKHUVLQWKHXVHRIUHVRXUFHVRIWHQFDQQRWUHFHLYHSURSHU
IHHGEDFN ZKLFK JUDGXDOO\ UHGXFHV WKH HQWKXVLDVP RI WHDFKHUV DQG VWXGHQWV XVLQJ UHVRXUFHV 8VHUV DQG
PDQDJHUVZLOOQRORQJHUSXWIRUZDUGQHZGHPDQGVRQQHWZRUNFRQVWUXFWLRQDQGXVHRIUHVRXUFHVORQJWHUP
DFFXPXODWHGLVRODWHGUHVRXUFHVPRGXOHKDVIRUPHGZKLFKFRQWULEXWHVWRLQWHJUDWLRQGLIILFXOWLHV
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6WDII FROODERUDWLRQ E\ WKH 6FKRRO 2IILFH RI$FDGHPLF$IIDLUV RI XQLILHG SODQQLQJ0RGHUQ HGXFDWLRQDO
WHFKQRORJ\ FHQWHU VWDII VKRXOG EH FRRSHUDWHG ZLWK SURIHVVLRQDO WHDFKHUV WR FRPSOHWH WKH FRQVWUXFWLRQ DQG
LQWHJUDWLRQ RI WHDFKLQJ UHVRXUFHV ,Q ZKLFK WKH 2IILFH RI $FDGHPLF $IIDLUV H[HFXWLYH RIILFHU VKRXOG EH
UHVSRQVLEOH IRU WKH FRRUGLQDWLRQ LQWHJUDWLRQ RI UHVRXUFHV LQ WKH XQLILHG SODQQLQJ RI WKH GLVFLSOLQHV
3URIHVVLRQDO WHDFKHUV VKRXOG FROOHFW UHVRXUFHV WR PHHW WKHLU RZQ UHTXLUHPHQWV DFFRUGLQJ WR WKH WHDFKLQJ
FRQWHQW DQG UHTXLUHPHQWV (GXFDWLRQDO WHFKQRORJ\ VWDII VKRXOG DXGLW RSWLPL]H DQG DVVLVW LQ LQVWUXFWLRQDO
GHVLJQSURFHVVLQJXSORDGLQJUHVRXUFHVDFFRUGLQJWRWKHWHDFKLQJUHVRXUFHVSURYLGHGE\SURIHVVLRQDOWHDFKHUV
7KH FRRSHUDWLRQ EHWZHHQ XQLYHUVLW\ VHFWRUV KDV LQWHUFRQQHFWHG FORVH FRRUGLQDWLRQ WR DYRLG GXSOLFDWLRQ RI
FRQVWUXFWLRQ DQG HQVXUHG WKH V\VWHPDWLFQHVV DQG HIIHFWLYHQHVVRI UHVRXUFHV LQWHJUDWLRQZKLOH LQ WKHSOD\RI
WKHLUUHVSHFWLYHDGYDQWDJHV
,QUHVSHFWRIVWDQGDUG
7KH VFKRRO VKRXOGGHYHORSXQLIRUP VWDQGDUGV DQG UHJXODWH WKH FRQVWUXFWLRQ DQGPDQDJHPHQW RI YDULRXV
W\SHVRIOHDUQLQJUHVRXUFHVLQWHUPVRILQWHJUDWLRQVKDULQJFURVVSODWIRUPWRDYRLGGXSOLFDWLRQRIUHVRXUFHV
LQ FRQVWUXFWLRQ ,Q UHVSHFW RI VWDQGDUGV RI WHDFKLQJ UHVRXUFHV ZH FDQ FDUU\ LW RXW LQ DFFRUGDQFH ZLWK













DQG WHDFKLQJ QHHGV WKURXJK WKH XVH RI GLUHFWRU\ WRROV DQG VHDUFK HQJLQH DQG VLPSOH VHDUFK WHFKQLTXHV DQG





GHYHORSHGE\ FRPPHUFLDO FRPSDQLHV6RPHDUHRSHQ VRXUFHV IUHH WR XVH 6RPHPRUH SRSXODU RQHV DUH DV
IROORZV %ODFNERDUG &ODUROLQH /HDUQLQJ 6SDFH 0RRGOH 6DNDL 7VLQJKXD 8QLYHUVLW\ (GXFDWLRQ 2QOLQH
/HDUQLQJ )LHOG RI %UDQFK EXLOW YHLQV RQOLQH OHDUQLQJ %HLMLQJ 1HW ODGGHU 0XOWLPHGLD 1HWZRUN 7HDFKLQJ




UHVRXUFH XVHUV EXW DOVR WR EHFRPH SURGXFHUV DQG SURYLGHUV RI UHVRXUFHV 7KH HVWDEOLVKPHQW RI OHDUQLQJ
251 Chang Liu /  IERI Procedia  2 ( 2012 )  247 – 252 
FRPPXQLWLHVVXFKDV%%6RULQWHUDFWLYHFKDWURRPVFDQPRELOL]HWKHHQWKXVLDVPRIWKHVWXGHQWVRIFRPPRQ
FRQFHUQ DQG WR SDUWLFLSDWH LQ WKH UHVRXUFH OLEUDU\ FRQVWUXFWLRQ DQG FHUWDLQ DFDGHPLF UHZDUG V\VWHP FDQ EH
HVWDEOLVKHG LQ WKH FRPPXQLW\ ,Q DGGLWLRQ WKH FRPPXQLW\ LV DOVR D JRRG UHVRXUFH DQG VRXUFH WR H[SDQG
UHVRXUFHV
,QUHVSHFWRIPDLQWHQDQFH
3ODWIRUPDGPLQLVWUDWRUVDUH WKHXVHUVZLWK WKHKLJKHVWDXWKRULW\ LQ WKHFRQWUROV\VWHP ,QDGGLWLRQ WR WKH
QRUPDORSHUDWLRQWRPDLQWDLQDJRRGSODWIRUPWKH\VKRXOGDOVRSD\DWWHQWLRQWRIHHGEDFNIURPWHDFKHUVDQG
VWXGHQWVDQGFROOHFWWKHLQIRUPDWLRQRQDUHJXODUEDVLVLQFOXGLQJWKHSUDFWLFDOSUREOHPVLQWKHXVHRIUHVRXUFHV
7KH\ VKRXOG WLPHO\ FROOHFW XVHUV
 GHPDQG IRU WHDFKLQJ UHVRXUFHV RQ WKH QHWZRUN DQG XSORDG DQG SURSHUO\





,Q DGGLWLRQ WR SHUIHFW WKH FRQVWUXFWLRQ DQG XVH RI HOHDUQLQJ SODWIRUP HGXFDWLRQ UHVRXUFHV D VHW RI
VWDQGDUGL]HG VHFXULW\ PHFKDQLVPV VKRXOG EH HVWDEOLVKHG WR HQVXUH WKH HIIHFWLYH GHYHORSPHQW RI QHWZRUN
UHVRXUFHVLQWHJUDWLRQ3URWHFWLRQPHFKDQLVPDOVRLQFOXGHVDV\VWHPRISURWHFWLRQSHUVRQQHOVHFXULW\ILQDQFLDO
VHFXULW\HWF,QWKHV\VWHPWKHVFKRROVKRXOGLQWURGXFHDVHULHVRIIRUPDOPDQDJHPHQWV\VWHPDQGLPSOHPHQW
VROXWLRQV WRHQVXUH WKHQRUPDORSHUDWLRQRI WKHHOHDUQLQJSODWIRUPZKLOH VHWWLQJ WKH LQFHQWLYHPHFKDQLVP
LQWHJUDWLQJ WHDFKLQJ UHVRXUFHV ZLWK WKH DSSOLFDWLRQ RI ZRUN DQG WHDFKHUV
 SHUVRQDO LQWHUHVWV WR HQFRXUDJH
WHDFKHUVWRGRQHWZRUNWHDFKLQJSUDFWLFHDQGSURPRWHWKHWHDFKLQJUHIRUP,QDGGLWLRQWKHHVWDEOLVKPHQWRID
VWDEOHRIKLJKTXDOLW\HGXFDWLRQDOWHFKQRORJ\WHDPFDQHQVXUHWKHRSHUDWLRQPDLQWHQDQFHDQGPDQDJHPHQWRI





LV GLIILFXOW WR EH GRQH RYHUQLJKW &RRUGLQDWHG RSHUDWLRQV IURP WKH LQGLYLGXDO WR WKH LQWHUGHSDUWPHQWDO DUH
QHHGHGXQGHUWKHXQLILHGJXLGDQFH6WDUWLQJIURPPLQRUUHVSHFWDQGJUDGXDOO\EHLQJSHUIHFW,QDGGLWLRQWKH
LQWHJUDWLRQ RI WHDFKLQJ UHVRXUFHV LQ WKH HOHDUQLQJ SODWIRUP QRW RQO\ WKH LQWHJUDWLRQ RI VFKRRO WHDFKLQJ
UHVRXUFHVLVQHHGHGEXWDOVRWKHLQWHJUDWLRQRIWKH,QWHUVFKRROFURVVUHJLRQDOWHDFKLQJUHVRXUFHVLVQHHGHGWR
OHDUQ IURP RWKHUV
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